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CLAIMS 

We claim: 

1 , Ajtagging-free method to detect binding of molecules, comprising 
the steps of: 

\ • ♦ * ■* 

(A) lyoYidiiig a sensor comprised of a first layer inclndmg a single 

stranded nucleic acid sequence and a second layer including a 
photohmmiescent material; 

(B) e>fcosing said sensor to a biological sample for sufficient time 
for said single stranded nucleic acid sequence to bind to a material of 
interest in said biological sample; 

(C) exposing said sensor to Hght and measuring photoiuminescence 
from said s^or, 

2, The tagging-free method of claim 1, wherein the single stranded 
nucleic acid is selected from the group consisting of DNA, RNA and 
PNA, 

I ^ 

3, The tagging-free method of Claim 1 wherein said second layer is 

selected from the group consisting of aromatic polymers, doped or 
undoped metal oxides, sulfides, selenides, arsenides, tellurides, and 
nitride and phospnide naaocomposites. 

4, The tagging-free method of claim^l wherein said second layer 
comprises a matrix material, with said photoluminescent material 
associated with said matrix material. 




5. The method of |laim 4'wherein said photoluminescent material is 

I; 

[bedded in said matrix material. 




6. The tagging-free method of clajm 1, wherein the second layer 
comprises polystyrene. 
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O ^' The tag|ing-free method of clainrl, wherein the second layer 

comprises phot^luminescent particles in a polymer matrix. 

8. The tagging-free method of clainf 7^ wherein the 
photoluminesceat particles are doped or undoped compounds selected 
from the group consisting of group II and group VI. 

9. The tagging-free method of claim 8:, including doped or undoped 
zinc sulfide. 



I 1 0. The tagging-free method of claim ]< wherein the second layer 

. comprises a nanocomposite. 

^ \ 

®^ /fS"^ ^ ^ ' |agging-free method of claim 1, wherein said measuring step 

r includes sens ing photoluminescent light from the second layer when 

^ ultraviolet lij jht with wavelength in the range of 200-700 nm is appUed 

□ to the first la j^er. 



12. The tagging-free method of claim^l I, wherein the wavelength of 
the ultraviolet light applied is in the range of 260-265 nm, 

13. The tag^ng-free method of claim 1, wherein the first layer 
comprises an ssDNA monolayer. 

14. The tagging-free method of claim vl, wherein the second layer 
comprises a thin-film or a support, 

15. The tagging-free method of claim f, wherein the second layer 
comprises a polymer. 



16. The tagging-free method of claim 1^ wherein the nucleic acid 
sequence is between 5 and 200 base pairs. 
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17. The tagging-free method of claim Avherein the sequence is 
about 25 base pairs, 

1 8. The tagging-free method of claim 1^ wherein the second layer 
has fluorescence when excited by light with a wavelength in the 200-700 
nm range. 

1 9. The tagging-free method of claim4 , wherein the sensor 
comprises ssDNA as said first layer grafted onto the second layer. 

20. The taggmg-free method of claimlj including providing a 
discontinuous first layer comprising different nucleic acid sequences in 
different sections bf said first layer. 

21. The method of claim wherein said first layer is positioned on a 
&st side of said second layer, and said measuring step measures 
photoluminescence from a second side of said second layer. 

22. The method of claim 21^ wherein said second side is opposite 
said first side on said second layer 

23. The method of claim^l, wherein said first layer is positioned on a 
first side of said second layer, and said measuring step measures 
photoluminescence reflected from said first side of said second layer 

24. An apparatus for tagging-free detection of. binding of molecules, 
comprising: 

a light source; 

a sensor having a nucleic acid layer and a photoluminescent 

layer; and 

a photolimiinescence detector. 
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25. The apparatus of claim 2^^ wherein the light source is an 
ultraviolet light source. 

26. The apparatus of claim 24, wherein the light source is an infrared 
light source. 

27. The apparatus of claim 24 wherein the light source is a visible 
light source, 

28. The apparatus of claim 2?4 wherein the detector is a light detector 
in the infrared to ultraviolet range. 

29. The apparatus of claim 2^ wherein the light source is a visible 
light source. 

30. The apparatus of claim wherein the xiltraviolet light source 
provides ultraviolet light at a range of about 260-265 nm. 

SLA method of making a tagging-free sensor, comprising: 

contacting a single stranded nucleic acid sequence with a 
photolumitiescent material. 

32, The method of claim 3 1( including depositing photoluminescent 
material on a substrate to form a surface, and thereafter modifying the 
surface by ion exchange treatment with a metal salt, followed by ion- 
embedding, followed by e>Epo5iag the ion-embedded material to reactive 
media to form photoluminescent particles. 

33. A tagging-free sensor comprising a fu*st layer including a single 
stranded nucleic acid sequence and a second layer including a 
photoluminescent material. 
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34. The sensor of claim 35^ wherein the sii^le stranded nucleic acid 
is selected from the group consisting of DNA, RNA and PNA. 

35. The sensor of claim 33., wherein said second layer is selected 
from the group consisting of aromatic polymers, metal o^ddes and 
sulfides, and nanocomposites, 

36. The sensor of claim 3^^ wherein the second layer comprises 
polystyrene, 

37. The sensor of claim 33,/wherein the second layer comprises zinc 
sulfide. 

38. The sensor of claim 33^ wherein the second layer comprises a 
nanocomposite. 

39. The sensor of claim 33; wherein the nucleic acid sequence is 
about 25 base pairs. 

40. The sensor of claim 33( wherein the first layer comprises an 
ssDNA monolayer. 

( 

41. The sensor of claim 33, wherein the second layer is made from 
material that fluoresces when excited by radiation in the UV region, 

42. A tagging-free method to detect binding of antigens, compriang 
the steps of: 

(A) providing a sensor comprised of a first layer including an 
antibody and a second layer including a photoluminescent material; 

(B) e?qposing said sensor to a biological sample for sufficient time 
for said antibody to bind to an antigen of interest in said biological 
sample; 

(C) measuring photoluminescence from said sensor. 
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43, The tagging-free method of claim 42, indudi£@ 
photolumiaesceat measurement of light reflected from the second layer 
when ult^a^^olet light with waveleiigth in the range of 200-700 nm is 
applied to the first layer. 

44, The taggmg-free method of claim 43, wherein the wavelength of 
the ultraviolet light applied is in the range of 260-265 nm. 

45, The tagging-firee method of claim 42^ wherein the second layer 
fluoresces when excited by ultraviolet radiation. 

46, The tagging-free method of claim ^2, wherein the first layer is 
discontinuous and comprises different antibodies. 

47, An apparatus for tagging-firee detection of antibody binding, 
comprising; 

a light source; 

a sensor having a first layer including an antibody and a 
second photoluminescent layer; and 
a light detector. 

48, A tagging-firee sensor comprising a first layer including an 
antibody and a second layer including a photoluminescent material 

49, The sensor of claun 48fwherein the first layer is discontinuous 
and comprises different antibodies. 



50, The sensor of claim 49, including different known antibodies. 
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1 . A tagging-free metnpd to detect binding of molecules, comprising the steps of: 
-V (A) providing aWnsor comprised of a first layer and a second layer wherein said first 

^ U \ layer comprises a single Wanded nucleic acid sequence and wherein said second layer 

comprises a photoluminescent material; 
--p^X^ (B) exposing said ^nsor to a biological sample for sufficient time for said single 

stranded nucleic acid sequancq to bind to a material of interest in said biological sample; 

(C) applying light ta said sensory and 

(D) measuring photoluminescence from said sensor, wherein photoluminescence 
measured in said step of exposing is indicative of binding of molecules. 



3. The tagging-free method of Claim 1 wherein said second layer comprises material selected 
fi-om the group consisting of aromatic polymers, doped or undoped metal oxides, sulfides, 
selenides, arsenides, tellurides, and nitride and phosphide nanocomposites. 



1 1 . The tagging-firee method of claim 1 , wherein said light is applied to said first layer of said 
sensor, and said light is ultraviolet light with wavelength in the range of 200-700nm, 



The tagging-fi*ee method of claim 1 1 , wherein the wavelength of the ultraviolet light is in 
the range of 260-265 nm. 



20. The tagging-free raethod of claim I, wherein said first layer comprises a plurality of 
sections each of whichlcomprises a different nucleic acid sequence. 
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